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[TITLE OF THE INVENTION] 

Porous Membrane and Production Process Thereof 
[ABSTRACT] 

[OBJECT] To provide a porous membrane useful in a test 
strip, which makes it possible to significantly shorten 
the time required for the spreading of a specimen such as 
blood and is adapted to measure a particular component in 
the specimen, such as blood sugar, with very high 
measurement accuracy . 

[MEANS FOR THE ACHIEVEMENT OF THE OBJECT] An anisotropic 
porous membrane obtained by subjecting, to wet film- 
forming, a film-forming solution which contains a water- 
insoluble first component polymer as a film component and 
a water-soluble second component as an extractable 
component, the concentration of said first component 
polymer being from 12 to 15 wt%. 
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[Claims] 

[Claim 1] An anisotropic porous membrane having an 
average pore size of from 0.1 to 2 /zm, a membrane 
thickness of from 50 to 200 jum and a porosity of from 50 
to 95%, a ratio of an average pore size in one of 
surfaces to an average pore size in the other surface 
being 1.5 or greater. 

[Claim 2] An anisotropic porous, membrane obtained by 
subjecting, to wet f ilm-f orming, a film-forming solution 
comprising a water-insoluble first component polymer as a 
film component and a water-soluble second component as an 
extractable component, a concentration of said first 
component polymer being from 12 to 15 wt%. 
[Claim 3] The anisotropic porous membrane according to 
claim 2, wherein an average pore size is from 0.1 to 2 //m, 
a membrane thickness is from 50 to 200 jim and a porosity 
is from 50 to 95%, and a ratio of an average pore size in 
one of surfaces to an average pore size in the other 
surface is 1.5 or greater. 

[Claim 4] The anisotropic porous membrane according to 
claim 2 or 3, wherein a charged ratio of said first 
component polymer to said second component in said film- 
forming solution is from 3:1 to 1.5:1. 

[Claim 5] The anisotropic porous membrane according to 



any one of claims 2 to 4, wherein said anisotropic porous 
membrane has been obtained by conducting wet film-forming 
in an aqueous solidifying medium which comprises from 60 
to 80 w/w% of a solvent of said film-forming solution. 
[Claim 6] The anisotropic porous membrane according to 
any one of claims 2 to 5, wherein said first component 
polymer is a polyethersulf one . 

[Claim 7] The anisotropic porous membrane according to 
any one of claims 2 to 5, wherein said second component 
is polyvinylpyrrolidone . 

[Claim 8] A test strip obtained by laminating, over a 
small average pore-size surface of the porous membrane 
according to any one of claims 1 to 7, another porous 
membrane . 

[Claim 9] A process for producing an anisotropic porous 
membrane, which comprises subjecting, to wet film-forming, 
a film-forming solution comprising a water-insoluble 
first component polymer as a film component and a water- 
soluble second component as an extractable component, a 
concentration of said first component polymer being from 
12 to 15 wt%. 

[Claim 10] The process according to claim 9, wherein a 
film-forming solution comprising said first component 
polymer and said second component at a charged ratio of 



from 3:1 to 1.5:1 is used. 

[Claim 11] The process according to claim 9 or 10, 
wherein said wet film-forming is conducted in an aqueous 
solidifying medium which comprises from 60 to 80 w/w% of 
a solvent of said film-forming solution. 

[Claim 12] The process according to any one of claims 9 
to 11, wherein said first component polymer is a 
polyethersulf one . 

[Claim 13] The process according to any one of claims 9 
to 11, wherein said second component is 
polyvinylpyrrolidone . 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[FIELD OF THE INVENTION] This invention relates to a 
porous membrane for measuring the amount of a target 
component in a specimen, for example, for measuring a 
blood sugar level, its production process, and a test 
strip making use of the porous membrane. 

[0002] 

[PRIOR ART] Blood sugar measuring instruments (blood 
component measuring instruments) are known to perform the 
measurement of blood sugar levels. These blood sugar 
measuring instruments each optically measures the degree 
of a color development on a test strip, which develops a 



color in proportion to the level of glucose in blood, 
(performs a color measurement) to quantitate the blood 
sugar level. In such a conventional blood sugar measuring 
instrument, the measurement of a color on a test strip is 
performed by irradiating light onto the test strip in a 
light measuring unit, which is equipped with a light- 
emitting element and a light-receiving element, and 
measuring the intensity of light reflected from the test 
strip. Such a blood sugar measuring instrument, however, 
requires to perform operations such that, after blood 
(specimen) is supplied to a test paper and is allowed 
spread over the test strip, the test strip is inserted 
into a space maintained under light-shielded conditions 
and a measurement of blood sugar level is then started. 
Accordingly, the blood sugar measuring instrument is 
accompanied by a drawback that it is inferior in 
operability, and moreover, involves a potential problem 
in that the time from the supply of blood to the test 
strip until the measurement of its color may not be 
constant to develop a measurement error. There is, hence, 
an outstanding desire for the development of an automated 
blood sugar measuring instrument which permits a series 
of operations, ranging from the supply and spreading of a 
specimen to and over a test strip to its measurement, in 
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a continuous and automated manner. 

[0003] Further, conventional test strips are each of the 
construction that a reagent is carried on a single sheet 
of base material composed of a porous material that can 
absorb a specimen. As the diameters of pores in the sheet 
of base material are as small as 0.5 /zm or so, this test 
strip involves a problem in that its water permeability, 
in other words, its ability to permit spreading (of a 
specimen) is low and hence, the spreading of the specimen 
takes time. It is disadvantageous especially for the 
automated blood sugar measuring instrument that the time 
required for the spreading of a specimen is long as 
mentioned above. 

[0004] As means for resolving such problems, Japanese 
Patent Laid-open No. Hei 11-183474 discloses: (1) a test 
strip composed of a first porous layer, which carries 
thereon a reagent that reacts with a particular component 
in a specimen to develop a color, and a second porous 
layer, which has a function to filter off solid matter in 
the specimen, stacked one over the other such that the 
test strip is used by supplying the specimen from the 
side of the first layer, (2) a test strip as described 
above under (1), in which both of the first layer and the 
second layer have hydrophilicity , (3) a test strip as 
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described above under (1) or (2), in which the diameters 
of pores in the first layer are from 8 to 50 ixm, (4) a 
test strip as described above under any one of (1) to (3) , 
in which the diameters of pores in the second layer are 
not greater than 5 ixm, and (5) a test strip as described 
above under any one of (1) to (4), in which the specimen 
is blood and the solid matter is primarily composed of 
blood cells including red blood cells. 
[0005] The use of a test strip composed of separate 
layers, a first layer and a second layer, as described 
above is described to resolve the above-mentioned 
problems. However, the use of such a test strip is 
accompanied by problems as will be described hereinafter. 
A porous membrane as the second layer is required to 
permit the prompt spreading of a plasma component, which 
has reacted with a reagent, over a measurement surface 
while filtering off blood cells. The smaller the pore 
size, the more effective for the f iltering-of f and 
elimination of blood cells. An excessively small pore 
size, however, leads to slower spreading of the plasma 
component. There is a method that makes the pore size 
large on an inlet side and small on an outlet side to 
eliminate blood cells while maintaining a spreading rate. 
When the elimination of blood cells is conducted 
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immediately upstream of a measurement surface, however, 
hemoglobin as a blood cell component is visible through 
the porous structure to affect the accuracy of the 
measurement . 
[0006] 

[OBJECTS TO BE ACHIEVED] Objects of the present invention 
are to provide a test strip for measuring a specific 
component in a specimen, which can significantly shorten 
the time required for the spreading of the specimen and 
has a very high measurement accuracy, a porous membrane 
useful in the test strip, and a production process of the 
porous membrane. 
[0007] 

[MEANS FOR ACHIEVING THE OBJECTS] These objects can be 
achieved by the present invention as will be described 
below . 

(1) This invention provides an anisotropic porous 
membrane having an average pore size of from 0.1 to 2 jxm, 
a membrane thickness of from 50 to 200 Aim and a porosity 
of from 50 to 95%, a ratio of an average pore size in one 
of surfaces to an average pore size in the other, surface 
being 1.5 or greater. 

(2) This invention also provides an anisotropic porous 
membrane as described above under (1), which does not 
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permit permeation of red blood cells therethrough. 
[0008] (3) This invention also provides an anisotropic 
porous membrane obtained by subjecting, to wet film- 
forming, a film-forming solution including a water- 
insoluble first component polymer as a film component and 
a water-soluble second component as an extractable 
component, a concentration of the first component polymer 
being from 12 to 15 wt%. 

(4) This invention also provides an anisotropic porous 
membrane as described above under (3) , wherein an average 
pore size is from 0.1 to 2 /im, a membrane thickness is 
from 50 to 200 jam and a porosity is from 50 to 95%, and a 
ratio of an average pore size in one of surfaces to an 
average pore size in the other surface is 1.5 or greater. 
[0009] (5) This invention also provides an anisotropic 
porous membrane as described above under (3) or (4), 
which does not permit permeation of red blood cells 
therethrough . 

(6) This invention further provides an anisotropic porous 
membrane as described above under any one of (3) to (5) , 
wherein a charged ratio of the first component polymer to 
the second component in the film-forming solution is from 
3:1 to 1.5:1. 

[0010] (7) This invention further provides an anisotropic 



porous membrane as described above under any one of (3) 
to (6), wherein the anisotropic porous membrane has been 
obtained by conducting wet film-forming in an aqueous 
solidifying medium which includes from 60 to 80 w/w% of a 
solvent of the film-forming solution. 

(8) This invention further provides an anisotropic porous 
membrane as described above under any one of (3) to (7), 
wherein the first component polymer is a polyethersulf one . 

[0011] (9) This invention further provides an anisotropic 
porous membrane as described above under any one of (3) 
to (7), wherein the second component is 
polyvinylpyrrolidone . 

(10) This invention further provides a test strip 
obtained by laminating, over a small average pore-size 
surface of a porous membrane as described above under any 
one of (1) to (9), another porous membrane. 
[0012] (11) This invention still further provides a 
process for producing an anisotropic porous membrane, 
which includes subjecting, to wet film-forming, a film- 
forming solution including a water-insoluble first 
component polymer as a film component and a water-soluble 
second component as an extractable component, a 
concentration of said first component polymer being from 
12 to 15 wt%. 



(12) This invention still further provides a process as 
described above under (11), wherein a film-forming 
solution including the first component polymer and the 
second component at a charged ratio of from 3:1 to 1.5:1 
is used. 

[0013] (13) This invention still further provides a 
process as described above under (11) or (12), wherein 
the wet film-forming is conducted in an aqueous 
solidifying medium which includes from 60 to 80 w/w% of a 
solvent of the film-forming solution. 

(14) This invention still further provides a process as 
described above under any one of (11) to (13), wherein 
the first component polymer is a polyethersulf one . 

(13) This invention still further provides a process as 
described above under any one of (11) to (13), wherein 
the second component is polyvinylpyrrolidone. 

[0014] 

[MODES FOR CARRYING OUT THE INVENTION] In the anisotropic 
porous membrane according to the present invention, the 
average pore size at one of its surfaces is smaller than 
the average particle size at the other surface. A 
specimen with a specific component contained therein is 
supplied from the one surface, and the measurement of the 
specific component is performed at the other surface by 
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an optical method. It is, therefore, considered necessary 
to filter off suspended matter such as blood cells and 
also to cause prompt spreading of the specific component 
such as a plasma component, which has reacted with a 
reagent, from the one surface to the other surface. The 
filtering off and elimination of suspended matter such as 
blood cells can be achieved by making the pore size 
smaller. However, an excessively small pore size leads to 
slow spreading of the specific component such as the 
plasma component. There is also a method that makes the 
pore size greater on a supplying side of the specific 
component such as a plasma component reacted with the 
reagent and smaller on the other side to eliminate 
suspended matter such as blood cells while maintaining a 
spreading rate. The filtering off and elimination of 
suspended matter is, however, conducted in the proximity 
of the measurement surface. Accordingly, hemoglobin as a 
blood cell component is visible through the porous 
structure to affect the accuracy of the measurement. 
[0015] It is, therefore, possible to exactly perform the 
filtering off and elimination of suspended matter such as 
blood cells and also to improve the spreading rate of a 
specific component such as a plasma component to the 
surface on the measurement side and the accuracy of 



measurement by forming an anisotropic structure that the 
surface pore size is made small on the side at which the 
specimen with the specific component contained therein is 
supplied and the surface pore size is made grater on the 
other side. 

[0016] As a specific structure of the anisotropic porous 
membrane according to the present invention, the average 
pore size may be from 0.1 to 2 jam, desirably from 0.3 to 
1.6 Aim, more desirably from 0.5 to 1.3 /im. The ratio of 
the average pore size at the surface, at which the 
specific component in a specimen is measured, to the 
average pore size at the other surface may be 1.5 or 
greater, desirably 2.0 or greater, more desirably 2.3 or 
greater . 

[0017] The thickness of the anisotropic porous membrane 
according to the present invention may be from 50 to 200 
jum, desirably from 70 to 180 /im, more desirably from 80 
to 150 jum, although no particular limitation is imposed 
thereon. This is because a membrane thickness smaller 
than 50 y,m results in insufficient membrane strength, 
while a membrane thickness greater than 200 jam requires 
an excessively long time for the spreading of a specimen. 
[0018] The porosity of the anisotropic porous membrane 
according to the present invention may be from 50 to 95%, 
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desirably from 70 to 90%, more desirably from 75 to 85%, 
although no particular limitation is imposed thereon. A 
porosity lower than 50% leads to a failure in absorbing 
and spreading a specimen in an amount as much as needed, 
while a porosity higher than 95% leads to insufficient 
membrane strength. 

[0019] Examples of a polymer usable as a membrane 
material for the anisotropic porous membrane according to 
the present invention include nitrocellulose, polyvinyl 
difluoride, cellulose acetate, polysulf ones , 
polyethersulf ones, and polyethylene. Especially when a 
reagent is carried for use in measuring a blood sugar 
level, a polyethersulf one can be suitably used as the 
activity of the reagent is deteriorated least with time. 
[0020] As a process for the production of the anisotropic 
porous membrane according to the present invention, wet 
film-forming is a desired process. As production 
processes of porous membranes, melt film-forming, dry 
film-forming and the like are also known. However, wet 
film-forming is a desired process when it is desired to 
produce an anisotropic membrane that the pore size of one 
surface is different from the pore size of the surface on 
the opposite side. The production process according to 
the present invention is carried out by spreading a film- 



forming solution in the form of a film, conducting (its 
solidification) through an aqueous solidification medium, 
and then performing drying. 

[0021] The step of spreading the film-forming solution in 
the form of the film can be conducted by ejecting, 
coating or otherwise applying the film-forming solution 
over a surface of a substrate such as glass plate. This 
method is effective for providing the final porous 
membrane with higher anisotropy and also for maintaining 
the ratio of the pore size of the one surface (which is 
kept in contact with air) to the pore size of the other 
surface (which is kept in contact with the substrate) at 
1.5 or higher. 

[0022] The film-forming solution for use in the present 
invention can desirably contain a water-insoluble first 
component polymer as a film component and a water-soluble 
second component as an extractable component, with the 
concentration of the first component polymer ranging from 
12 to 15 wt%. The porous membrane according to the 
present invention has an average pore size of from 0.1 to 
2 jam. Accordingly, a concentration of the first 
component higher than 15 wt% results in an excessively 
small pore size, while a concentration of the first 
component lower than 12 wt% leads to an excessively large 



pore size. If produced from a single polymer solution of 
the first component polymer alone, the resulting membrane 
has a dense structure for the cohesion of the polymer. 
The addition of the water-soluble second component as an 
extractable component to the film-forming solution can 
inhibit the cohesion of the polymer, and can form pores 
in cavities left after the extraction and removal of the 
component and therefore, can increase the porosity. 
[0023] Usable examples of the first component polymer 
include nitrocellulose, polyvinylidene fluoride, 
cellulose acetate, polysulf ones , and polyethylene. 
Especially when a finally-obtained porous membrane is 
employed to carry a reagent for use in measuring a blood 
sugar level, a polyethersulf one can be suitably used as" 
the activity of the reagent is deteriorated least with 
time. Examples of the water-soluble second component as 
an extractable component include polyvinylpyrrolidone, 
polyethylene glycol, polyacrylamide, polyacrylic acid, 
hydroxypropylcellulose, and methylcellulose, all of which 
are not soluble at all in the first component polymer but 
are soluble in a solvent and can be readily extracted out 
subsequent to solidification. Polyvinylpyrrolidone is 
particularly preferred owing to its properties that it is 
not soluble in nitrocellulose, polyvinyl difluoride, 



cellulose acetate, polysulf ones, polyethylene, 
polyethersulfones and the like but is soluble in a polar 
solvent which dissolves these polymers, and can be 
extracted out with water subsequent to solidification. 
Moreover, polyvinylpyrrolidone remains in a trace amount 
in the finally-obtained porous membrane even after its 
extraction, thereby also exhibiting an effect that owing 
to its compatibility with water, the porous membrane is 
assured to have hydrophilicity . 

[0024] Examples of a solvent of the film- forming solution, 
which serves to dissolve the first component polymer and 
the water-soluble second component, include organic polar 
solvents, specifically N-methyl-2-pyrrolidone, 
dimethyl formamide, dimethylsulf oxide, and 
dimethylacetamide. Particularly desired is N-methyl-2- 
pyrrolidone . 

[0025] The charged ratio of the first component polymer 
to the second component in the film-forming solution may 
desirably be from 3:1 to 1.5:1. If the first component 
polymer is too much, the effect which is available from 
the addition of the second component, that is, the 
extractable component cannot be brought about so that 
large cavities are internally formed to fail at obtaining 
a stable porous structure. If the second component, that 
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is, the extractable component is too much, on the other 
hand, a dense structure is formed. 

[0026] The aqueous solidification medium is an aqueous 
solidification medium containing 60 to 80 w/w%, desirably 
65 to 75 w/w% of a solvent which is the same as the 
solvent of the film-forming solution. It is desired to 
conduct the solidification at a temperature of from 20 to 
60°C, preferably from 25 to 50°C for a time of from 0.5 to 
20 minutes, preferably from 1 to 10 minutes. If the 
solidification is conducted under completely solventless 
conditions, the film-forming solution spread in the form 
of a film rapidly solidifies at the surface thereof so 
that a dense layer called "a skin layer" is formed to 
fail at obtaining a porous structure as intended at the 
beginning. The solidification in the aqueous 
solidification medium, which contains 60 to 80 w/w% of a 
solvent which is the same as the solvent of the film- 
forming solution, makes it possible to realize slow 
solidification such that a porous structure is also 
formed at the surface. If the concentration of the 
solvent, which is the same as the solvent of the film- 
forming solution, in the solidification medium is lower 
than 60 w/w%, the above-mentioned effect available from 
its addition cannot be brought about. If the 



concentration of the solvent in the solidification medium 
is higher than 80 w/w%, on the other hand, the 
solidification medium is not provided with sufficient 
solidifying ability. 

[0027] A temperature lower than 20°C results in an 
excessively high deposition rate of the first component 
polymer, and hence, in a dense film. A temperature higher 
than 60°C results in an unduly slow deposition rate of the 
first polymer component so that no film is formed. A time 
shorter than 0.5 minute leads to absolutely no deposition 
of the first polymer component so that no film is formed, 
while a time longer than 20 minutes does not bring about 
any change to the film structure and leads to a reduction 
in production efficiency. 

[0028] No particular limitation is imposed on the drying 
step. The drying step can be conducted, for example, by 
air drying or in an electric oven, at a temperature of 
from 25 to 100°C, desirably from 30 to 80°C for a time of 
from 1 to 24 hours, desirably from 4 to 18 hours. 
[0029] Concerning the anisotropic porous membrane 
according to the present invention, it is desired for the 
prompt supply and spreading of a specimen to incorporate 
a hydrophilizing agent, to form the anisotropic porous 
membrane with a material having hydrophilicity , or to 



apply hydrophilization processing. Examples of the 
hydrophilizing agent include surfactants such as ''TRITON 
X-100" , water-soluble silicones, hydroxypropylcellulose, 
polyethylene glycol, and polypropylene glycol. Examples 
of the hydrophilization processing include plasma 
processing, glow discharge, corona discharge, and 
ultraviolet exposure . 

[0030] The anisotropic porous membrane according to the 
present invention is usable by itself. However, it is 
desired to use the anisotropic porous membrane as a test 
strip with another porous membrane laminated on the small 
average pore size surface of the first-mentioned membrane. 
It is to be noted that no particular limitation is 
imposed on the lamination method. For example, two 
membranes are simply stacked one over the other and are 
then united together along their circumferences, or two 
membranes are adhered with each other or are fusion- 
bonded together. 

[0031] As the another porous membrane, one carrying a 
reagent that reacts with a specific component in a 
specimen to develop a color can be mentioned. It is to be 
noted that no particular limitation is imposed as to 
whether or not the porous membrane is anisotropic. 
Examples of the above-mentioned reagent which reacts with 



the specific component in the specimen include enzyme 
preparations of glucose-oxidase (GOD) -like enzymes, 
peroxidase (POD) -like enzymes, ascorbate-oxidase-like 
enzymes, alcohol-oxidase-like enzymes, and cholesterol- 
oxidase-like enzymes; and color developers such as 4- 
aminoantipyrine and N-ethyl-N- (2-hydroxy-3-sulf opropyl) - 
m-toluidine. These reagents can be used either singly or 
in combination. 

[0032] It is to be noted that the test strip according to 
the present invention is used by inserting it into a chip 
which can be detachably mounted on an instrument for 
measuring a particular component in a specimen or into a 
measuring instrument itself. Examples of the measuring 
instrument include instruments for quantitatively or 
qualitatively measuring the sugar, cholesterol, fat and 
the like in blood or the sugar, proteins, occult blood 
and the like in urine. 

[0033] 

[Examples] Specific examples of the present invention 
will hereinafter be described. Porous membranes of the 
individual examples and comparative examples were formed 
under the conditions to be described hereinafter. (In 
each of the examples and comparative examples), the film- 
forming solution shown in Table 1 was firstly supplied in 
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the form of a line on a substrate (glass plate) by a 50- 
mL syringe, and was then spread over the glass plate by 
an applicator with a 125- jam gap. The glass plate with 
the film-forming solution spread thereon was immersed in 
a solidification medium composed of an aqueous solution 
of N-methyl-2-pyrrolidone (NMP) prepared at the solvent 
concentration shown in Table 1, and the first component 
polymer was caused to deposit . The temperature of the 
solidification medium was set at 35°C. Subsequently, the 
solvent component and the water-soluble second component 
were extracted out in a water bath, followed by drying in 
an oven at 40°C to obtain a test strip. Employed were a 
polyethersulf one ( "SUMIKAEXEL 7300P", product of Sumitomo 
Chemical Co., Ltd.) as the first component polymer, 
polyvinylpyrrolidone ("BASF POLYVINYLPYRROLIDONE K-90", 
product of BASF AG) as a second component, and N-methyl- 
2-pyrrolidone (product of BASF AG) as a solvent. 
[0034] The average pore sizes of the membranes formed as 
described above are shown in Table 2. The average pore 
size of the membrane of each example was measured by 
capillary flow porometry in accordance with ASTM F316-86. 
As a measuring instrument, "PALM POROSIMETER" 
(manufactured by Porous Material Inc.) was used. 
Concerning the average surface pore size of the membrane 



of each example, an image taken by a scanning electron 
microscope ("JSM-840", manufactured by JEOL, Ltd.) was 
analyzed by an image analyzer ("IP-1000PC", manufactured 
by Asahi Kasei Corporation) such that the diameters of 
pores in a field of vision were calculated as circle 
equivalent diameters in terms of area and their mean was 
recorded as the average surface pore size. Therefore, a 
correlation is not necessarily established between the 
average pore size and average surface pore size of each 
membrane. The thickness of each membrane was measured by 
a micrometer (manufactured by Mitsutoyo Corporation) . 
Each porosity was measured by the weight method. 
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[0035] 
[Table 1] 

Table 1 Film-forming conditions 





Concentration 
of the first 

component 
polymer (wt%) 


Charged ratio 
of the first 
component /the 
second 
component 


Concentration 
of solvent in 
solidifica- 
tion medium 
(w/w%) 


Comp. Ex. 1 


11 


2/1 


70 


Ex. 1 


12 


2/1 


70 


Ex. 2 


13 


2/1 


70 


Ex. 3 


14 


2/1 


70 


Ex. 4 


15 


2/1 


70 


Comp .Ex.2 


16 


2/1 


70 


Comp . Ex . 3 


13 


1/1 


70 


Ex. 5 


13 


1.5/1 


70 


Ex . 3 


13 


2/1 


70 


Ex . 6 


13 


3/1 


70 


Comp. Ex. 4 


13 


4/1 


70 


Comp . Ex . 5 


13 


2/1 


50 


Ex. 7 


13 


2/1 


60 


Ex. 3 


13 


2/1 


70 


Ex. 8 


13 


2/1 


80 


Comp. Ex. 6 


13 


2/1 


90 
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[0037] (Test 1) Using the porous membranes of the above 
examples and comparative examples, the following 
experiment was conducted. Each membrane to be evaluated 
was coated with a coating reagent system to be described 
subsequently herein. The membrane to be evaluated was 
fixed on a sample holder of a spectrophotometer ("UV- 
2400 (PC) S", manufactured by Shimadzu Corporation) to 
permit the measurement of its reflection absorbance. 
Human blood (5 //L) was added to a small pore-size surface 
by a micropipette (manufactured by Eppendorf AG) , and 
changes in reflection absorbance on the opposite surface 
were measured with time. The period from a time point at 
which the rate of a change per second in reflectance 
exceeded 1% until a time point at which the rate of a 
change per second in reflectance fell short of 1% was 
used as At. The results are shown in Table 3. 
[0038] Coating reagent system: GOD, POD, and 
4-aminoantipyrine, N-ethyl-N- ( 2-hydroxy-3-sulf opropyl) -m- 
toluidine (TOOS) , "Triton X-100". 
[0039] Measurement conditions 
Changes with time 
Measurement value : reflectance 
Wavelength: 610 nm 
Slit width: 2 . 0 nm 



Timing mode: auto 
Measurement time: 90 sec 
Sampling pitch: 0.1 sec 
Cell number: 1 
Data number: 901 

[0040] (Test 2) Using the porous membranes of the above 
examples and comparative examples, the following 
experiment was conducted. Each membrane to be evaluated 
was coated with the above-described coating reagent 
system. The membrane to be evaluated was fixed on a 
sample holder of a spectrophotometer ("UV-2400 (PC) S", 
manufactured by Shimadzu Corporation) to permit the 
measurement of its reflection absorbance. Human blood (5 
11 L) was added to an inlet-side surface by a micropipette 
(manufactured by Eppendorf AG) , and a reflective 
absorption spectrum of reflection absorbance on the 
opposite surface was measured. It is to be noted that the 
addition of the blood was conducted from the small pore- 
size surface. Compared with a spectrum measured when 
plasma was added, it was determined whether or not the 
measurement was affected by hemoglobin. The results are 
shown in Table 3 . 
[0041] Measurement conditions 
Reflective absorption spectrum 
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Measurement value: reflectance 

Wavelength range (nm) : 700 (start) 500 (end) 

Scanning speed: medium 

Slit width: 2 . 0 nm 

Sampling pitch: 1.0 nm 



29 



[0042] 
[Table 3] 





Test 1 

Ca2 V i" h rnnnh f i mp 

( sec) 


Test 2 
Effect of 
hemoglobin 


Comp. Ex. 1 


4.6 


Affected 


Ex. 1 


5.2 


Not affected 


Ex. 2 


5.7 


Not affected 


Ex. 3 


6.8 


Not affected 


Ex. 4 


7 . 3 


Not affected 


Comp. Ex. 2 


10. 9 


Not affected 


Comp. Ex. 3 


4.1 


Affected 


Ex. 5 


5.5 


Not affected 


Ex. 3 


5.7 


Not affected 


Ex. 6 


7.0 


Not affected 


Comp . Ex . 4 


10.2 


Not affected 


Comp . Ex . 5 


No soak through 




Ex. 7 


7.1 


Not affected 


Ex. 3 


5.7 


Not affected 


Ex. 8 


5.4 


Not affected 


Comp . Ex . 6 







[0043] 

[EFFECTS OF THE INVENTION] The porous membrane according 
to the present invention is fast in the spreading rate of 
a specimen and can shorten the time required for 
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spreading, and upon colorimetric measurement, can filter 
off suspended matter in the specimen and permits a 
measurement with higher accuracy. The porous membrane 
according to the present invention, when stacked with 
another porous membrane, can provide a test strip for the 
measurement of a specific component in a specimen, which 
can significantly shorten the time required for the 
spreading of the specimen and is very high in the 
accuracy of measurement . 

[0044] In particular, the porous membrane according to 
the present invention is effectively usable in a blood 
sugar test strip which is adapted to measure the sugar 
level in blood. It is high in the spreading rate of the 
blood and can shorten the time required for the . spreading, 
and can sufficiently filter off solid matter such as red 
blood cells to eliminate the effect of hemoglobin such as 
red blood cells, thereby allowing to conduct the 
measurement with higher accuracy. 

[0045] The production process according to the present 
invention can produce a porous membrane, which is high in 
the spreading rate of a specimen and can shorten the time 
required for its spreading, and upon colorimetric 
measurement, can filter off suspended matter in the 
specimen, thereby allowing to conduct the measurement 
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with higher accuracy. The porous membrane obtained by the 
production process of the present invention, when stacked 
with another porous membrane, can provide a test strip 
for the measurement of a specific component in a specimen, 
which can significantly shorten the time required for the 
spreading of the specimen and is very high in the 
accuracy of measurement. 

[0046] In particular, the porous membrane obtained by the 
production process of the present invention is 
effectively usable in a blood sugar test strip which is 
adapted to measure the sugar level in blood. It is high 
in the spreading rate of the blood and can shorten the 
time required for the spreading, and can sufficiently 
filter off solid matter such as red blood cells to 
eliminate the effect of hemoglobin such as red blood 
cells, thereby allowing to conduct the measurement with 
higher accuracy. 
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